The 'Queensland Seeds for Life Project (Q-SFL)' is collaboration between the Millennium Seed Bank Project (MSBP) of the Royal Botanic Gardens, Kew, United Kingdom and several Australian Institutes, including The University of Queensland. The purpose of the SFL program is to improve the conservation and restoration of plant biodiversity in Queensland. This will be achieved by the collection and long-term storage of seed (as well as DNA) from priority species and by the use of these species in scientific research and utilization programs. In the first phase, seed of c. 1,000 species of Queensland native plants have been collected with c. 750 new to the MSBP. Germination tests have been completed for more than c. 600 collections, improving the knowledge base for these species and raising the opportunity for sustainable utilization in our collaborations with the Australian Mining, Floriculture and Native Fruits Industries. Detailed experiments have resolved germination issues (e.g. seed dormancy) for 200 species within families and genera that have been notoriously difficult to germinate, providing better understanding and management of threatened species. Work has been undertaken on the conservation of recalcitrant species with storage and regeneration protocols being developed for a number of previously unstudied species. Under the Q-SFL project six PhD studies have been completed on topics such as native grass utilization, soil seed banks, seed dormancy, seed longevity, utilization of native fruits and long term germplasm storage using cryopreservation. Our plan for the future builds on improving the cooperative nature of our partnership so that our state team can work in a complementary fashion with those from other states and overseas to obtain effective outcomes.
Introduction
The Queensland Seeds for Life Project (Q-SFL) is engaged in creating and testing sustainable approaches to the conservation and utilization of Queensland's unique botanical diversity. It aims to collect and study seeds from some of the rich array of native Queensland plant species and to determine how best seeds can best be preserved and utilized. The Q-SFL builds on an already flourishing international partnership between the Royal Botanic Gardens (RBG), Kew and several leading Queensland organisations: Griffith University (GU), University of Queensland (UQ), Brisbane Botanic Gardens (BBG), and Greening Australia Queensland (GAQ). Over the past six years, a healthy and productive partnership between members of this alliance has emerged through exchanges of staff, communication of research results and sharing of professional expertise as well as seed collections. In a new stage of collaboration, the alliance will vigorously pursue its overarching aim of conserving Queensland species as an invaluable and unique biological collection for research and technological innovation both now and into the future. It will also achieve its critically important goal of permanently securing Queensland's botanical diversity outside of its natural habitat (ex-situ) through the establishment of duplicate seed collections in Queensland and at RBG Kew.
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All research strategies and methodologies adopted by the alliance are those accepted by the international scientific community. All research is performed under the guidance of qualified experts and the methodologies used are subject to peer review and evaluation to a degree determined by the participating organisation. This project unites expertise from two leading research organisations in Queensland (GU and UQ), the peak botanical and taxonomic authorities in Queensland (EPA and BBG) and the peak NGO for managing 
Background and Rationale
The Q-SFL project grew in part from an innovative global initiative undertaken by RBG Kew whose mission is to ensure better management of the earth's environment by increasing knowledge and understanding of the plant and fungal kingdoms. The Q-SFL partners as well as the MSBP recognized that the need for Australian seed preservation is pressing: almost 23% of Australia's flora is listed as threatened, a figure amongst the highest in the world. Queensland has the richest flora of any state or territory in Australia, including 7,811 native flowering plants (Henderson 2002) . Of these, 1,368 species are considered to be under threat (representing 27% of Australia's threatened species). This is second only to Western Australia, where 2,310 (45% of Australia's threatened species) species are considered to be under threat (Briggs and Leigh 1995; Henderson 2002) . Queensland also has the highest proportion of highest priority bioregions in the country when viewed in terms of consolidating the national reserve system (Sattler and Williams 1999) .
Queensland is a particularly important focus for species preservation. Thirteen bioregions have been defined for Queensland, each with a number of ecosystems being defined within them (Sattler and Williams 1999) . Nine of these 13 bioregions have 35% or greater of their ecosystems endangered or of concern. The bioregions within Queensland, which have the greatest numbers of species considered to be threatened, are the wet tropics bioregion in North Queensland and several Southern coastal bioregions. These statistics are comparable with those of the South West region of Western Australia (Briggs and Leigh 1995) . A large number of species are also under threat in the Cape York Peninsula and the Brigalow Belt bioregions of Queensland.
While conservation of the threatened Australian flora is vital, it is often hampered by the poor quality of the seed collected, a lack of knowledge about its preparation and storage, and germination requirements for a variety of end uses. The Q-SFL project addresses this need by ensuring the collection of high quality seed from selected priority species and, by undertaking research, to increase our understanding of their biology, particularly in regard to the steps of collection, processing, ex-situ storage, dormancy breakage and germination.
The need for proven protocols for biodiversity protection is also immediate: within Queensland the restoration of whole ecosystems is now a requirement, given the decline in vegetation coverage that has resulted from land clearing for agriculture, mining and other biotic and abiotic processes. Queensland ecosystem restoration programs are being undertaken through the Australian Mining Industry (AMI), the Natural Heritage Trust (NHT), the Sugar Package and the 'Catchments to Reef' programs.
In undertaking these restoration programs, however, participants often lack adequate information to ensure that what biodiversity remains is protected and or is properly restored when it has been lost. At the present time, only a limited number of native species have been collected and even fewer have been studied sufficiently to germinate them effectively. This severely restricts the quality of the biodiversity that can be returned into these restoration programs. Hence, the Q-SFL program aims to collect seed and perform rigorous research into its germination needs. The result of this process cannot help but inform and assist many of these on going restoration programs.
In summary: conservation of seed from priority species and ecosystems, together with an improved understanding of how to collect, store and germinate these seed for biodiversity management and land restoration programs is vital to the process of conserving and restoring Queensland's biodiversity. 
Research and Development
The overall objective of the Q-SFL program is to contribute comprehensively to the national strategies for conserving, restoring and commercially using Queensland's botanical diversity. To this end, the actual research is divided into two components covering both tropical and arid zone regional 
Conservation and Utilization of the Arid Zone Native Flora
The Queensland flora comprises an estimated 8,000 named species, with a significant proportion endemic to the arid zone. A large number of these plant taxa are listed as threatened
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and could become extinct by 2050 unless remedial action is undertaken. In addition to these threatened taxa, large areas of these arid lands are ecologically degraded, or have been cleared or are experiencing erosion, rising water tables, salinity and/ or weed invasions. The restoration of these degraded landscapes is exacerbated by the low availability of native seed, the unreliable germination obtained from that seed, and the poor seedling recruitment achieved in the field (Allen et al. 2004) . As a result, and similar to other states in Australia, many land care, restoration and threatened flora recovery programs fail to reach their full potential. Such programs are looking to seed scientists for continued supplies of high quality native seed and for solutions to the continued failure in recruiting species in land restoration programs. In addition to these restoration problems brought about by poor land management, over the next century human-induced climate change is expected to increase the rate of extinction. Thus, a scientific understanding of how the various species within the arid zone communities will be affected by climate change is urgently needed (Kriticos et al. , 2004 Navie et al. 2005; O'Donnell et al. 2001) . zone native species will depend upon whether effective and efficient collection, processing and banking protocols can be developed for these species (Figure 1) . The failure to reestablish plants from seed presently collected is due to a number of seed quality factors which include dormancy and low viability (Allen et al. 2004) . The presence of dormancy, and/or a special requirement for germination, is the major reasons for poor, irregular seedling recruitment (Adkins et al. 2002) . Thus, there is a great need to study the dormancy mechanism of key families and to apply the physiological knowledge obtained to the overcoming of dormancy in all species in those families (Adkins et al. 2002) . In addition, family-specific information is required for the harvesting, processing and long-term storage of all the native species.
This objective plans to collect up to 500 new conservation seed collections from the arid zone using the skills of a trained seed technologist, to access their quality, to study the dormancy mechanisms of representative species, to develop protocols for the germination of large batches of this seed and to be able to store seed of these species over long periods of time. The seed species to be collected will be determined by the needs of objectives 2 and 3. The research approaches to be used will include state of the art seed screening technologies (those of x-ray and nuclear magnetic resonance) to assess the seed; smoke chemicals and their analogues, and electromagnetic fields to overcome dormancy.
Climate change variables and seed biology of arid zone species (Objective 2): Current global species extinction rates are estimated to be many times greater than background levels (Department of the Environment and Heritage Australian Greenhouse Office). Until now, the dominant cause has been landscape change (habitat loss and degradation), however over the next century, human-induced climate change is expected to result in further large-scale, biodiversity loss. Queensland has significant vulnerability to the changes in climate projected over the medium to long-term, and our biodiversity is likely to be strongly affected by this climate change. Scientific evidence is mounting that the kinds of climate change expected will induce changes in species phenology, population dynamics and survival, habitat makeup, extinction rates, distribution of invasive species (O'Donnell et al. 2001; Kriticos et al. , 2004 Navie et al. 2004 Navie et al. , 2005 and other threatening processes.
Such changes are already occurring in parts of Australia today.
This objective plans to study up to 10 key species and to access their reproductive responses to the key climate change variables. The effect of increased temperature (2 to 6 o C), reduced and increased soil moisture levels and elevated CO 2 levels will be studied in pot-grown plants (Adkins et al. 1987; O'Donnell et al. 2001; Kriticos et al. , 2004 Navie et al. 2005) . This kind of work will be undertaken in specially modified growth rooms at UQ as well as in controlled environmental glasshouses. The species to be studied will represent community keystone species. The work on forbs and grasses will be taken past the point of seed production while the work on woody species will be focussed on vegetative, early stages of growth. The outcomes of the research will be used to prioritise seed collecting towards species that are most at risk. 
Utilization of Queensland

Seeds for Health: An International Collaboration for the Collection, Conservation and Sustainable Utilization of Medicinal Plants from Nepal
Nepal is very rich in medicinal plant biodiversity. However, various anthropogenic activities coupled with predicted climate change scenarios will be a threat to its survival of this diversity in the coming decades. Therefore, this high value plant biodiversity needs to be conserved for the long term and in order to generate national benefits for health and for poverty alleviation. In the consideration of these facts, an
International collaborative project is underway in Nepal which in the long term will not only conserve the medicinal plant biodiversity in both a national and an international seed bank, but also will characterize many of them at the physiological, biochemical and molecular level. In addition, the research outputs in the disciplines of seed science and technology, biotechnology, molecular biology, biochemistry, taxonomy and ecology will then make possible the in situ sustainable 
